There are only a few studies about how primary school students engage in socio-scientific discussions. This study aims to add to this field of research by focusing on how 9-10 year olds in Sweden and England handle climate change as a complex environmental socio-scientific issue, within the context of their own lives and in relation to society at large. It focuses on how different interpretative repertoires were used by the students in discussions to legitimise or question their everyday lifestyles. They discussed four possible options that a government might consider to help reduce carbon dioxide production. Six main repertoires were identified: Everyday life, Self-Interest, Environment, Science and Technology, Society and Justice. The Everyday life repertoire was used when students related their discussion to their everyday lifestyles. Science and technology-related solutions were offered to maintain or improve things, but these were sometimes rather unrealistic.
Ethical considerations
The project followed established ethical guidelines used by the researchers' universities. All the students (and their parents/carers) gave their consent and were informed of the aim of the study.
Pseudonyms have been used for the students throughout.
Results
This section starts with an overview of how we have constructed the analysis of the repertoires, and how these different repertoires were distributed in the students' discussions. We then provide results of how conflicts were employed by students as they grappled with the suggestions provided in their endeavours to find solutions, and highlight that conflict invites different kinds of repertoires compared to when student groups are in agreement. From these overall results we illustrate the key findings by presenting how two groups negotiated what they consider to be a normal lifestyle whilst trying to remain responsible citizens. We then show how conflict and the desire for solutions contributed to the complex handling of complex issues and how these 9-10 year olds acted as citizens rather than future citizens. Finally, we explore the specific role of the science and technology repertoire in relation to this active citizenship.
The distribution of repertoires
When analysing the data, the researchers used the transcripts to construct and name distinct repertoires that were employed by the students while discussing the dilemmas.. The repertoires were used to different extents according to whether students were in agreement or disagreement (conflict) with each other. These repertoires are presented in Table 1 . The most frequently used repertoire was Everyday Life, followed by Science & Technology and Environment. We interpret the frequent use of Environment partly as a consequence of the issue being inherently environmental. The frequent use of Everyday Life reflected discussion of matters close to students' daily lives and included some kind of sacrifice from them. The use of Science and Technology is more unexpected, since the task was not presented to the students as science or part of a science class.
In the following transcript a Swedish group discuss the suggestion concerning the restricted use of private cars. The transcript shows the students' use of repertoires: The sequence is interesting because it represents occasions of conflict or challenge between the students, and exemplifies the use of different repertoires as the students critically engaged with the debate. In fact, all six repertoires are represented. Tilde used Self-interest to argue for more than one car per family and Ellen supported her, using Everyday Life to illustrate a common situation that Tilde then endorsed. But Casper disagreed and used Justice to claim that rich people don't have the prerogative to destroy the world. Casper countered Tilde by using Science & Technology to explain about increased carbon emissions.
The quote above illustrates a conflict. The range of repertoires students from all groups used when they were involved in conflicts is presented in Figure 2 .
INSERT FIGURE 2
Figure 2. The distribution of the repertoires from all the English and Swedish groups when in conflict.
The proportionally high frequencies of Self-interest can be noted in arguments about wishes to retain one's normal expectations and maintain the status quo (e.g. travelling abroad two or three times a year), or to have a luxurious lifestyle (e.g. eating exotic fruits). The Justice repertoire was used to argue for the right for everyone to have the same opportunity to travel, or to visit family that live abroad, or the right to go to school by car. This result highlights the importance of allowing students to relate discussions to their everyday lives and own interests. Conflicts were productive for students' meaning-making with regard to their attitudes about their lifestyles and their beliefs about fairness and yet needing to find a solution to the problem. The alternative to conflict is agreement to support a solution. The range of repertoires students used when they were involved in non-conflicting negotiation to come to a solution is presented in Figure 3 .
INSERT FIGURE 3 Figure 3. The distribution of the repertoires all English and Swedish groups used in nonconflicting negotiation to come to a solution.
The distribution of repertoires changed when students were in negotiation to support a solution. Science & Technology was used more frequently to find the answer to a problem by referring to new technologies (e.g. in solar-powered airplanes). But students also discussed the importance of finding political agreements, and in these instances Society repertoires were used. For example, introducing a 'fruit-week' to solve the problem of importing foreign fruit, or to reduce the price of train tickets to encourage travel by train rather than by car or aeroplane. In line with Reeve, Bricker & Bell (this issue) the students considered several perspectives, bringing in many different experiences and types of knowledge. Where there was conflict or agreement in working towards a solution, the students employed a range of repertoires and nuanced arguments and this may have raised their awareness of the complexity of the SSI.
Use of repertoires
In this section we explore more closely how the repertoires were used in negotiating the SSI as well as their own lifestyles and identities. We have selected one English group and one Swedish group to provide a more in-depth illustration of how the repertoires were used to legitimise opinions and maintain normal everyday social patterns. These two groups represent, in different ways, how presenting a problem can be a driving force for developing argumentation that incorporates many perspectives on an issue.
The Swedish group consists of two boys (Olof and William) and two girls (Hanna and Nova) and was selected for three particular reasons. A) They remained engaged in discussion for a long time (almost an hour). B) There was a considerable amount of disagreement in the group. C) They employed many different repertoires, especially when they tried to find a societal solution to the suggestion of not eating foreign fruit. Hence this group is an example of how conflicts can be productive in discussion of SSIs.
The English group consists of two boys (Alan and Wayne) and four girls (Leah, Jane, Sarah and Sophie) and was chosen for the following three reasons: A) All the students had a voice in the discussion, and they discussed animatedly for a relatively long time (about 40 minutes), B) They didn't agree with any of the proposals but, unlike their Swedish counterparts, they tended to agree with one another, and C) They also employed a wide range of repertoires to support their Hanna thought that it was "weird" to not be able to go to Thailand every year. What was regarded as 'justice' and a normal way of living differed between different schools as some children had different socio-economic standards and lifestyle expectations. Even though these differences are not considered here, what is important to note is the use of the Justice repertoire in generally arguing for the maintenance of normality.
Furthermore, the students engaged in the issue on a societal level. The English group had quite well-informed conversations about economics and trading in relation to the suggestion about forbidding imported fruit. This extract starts with the UK government's well-known 'five pieces of fruit a day' health argument, and was situated in a societal context and moved on to a broader societal/economic discussion: The group agreed to disagree about not having foreign fruit, there was no conflict and they maintained their consensus of opinion by using a variety of repertoires. The main argument was based upon 'five a day', an embedded health education message from the UK government, recommending that everyone should eat five portions of fruit or vegetables each day to stay healthy (NHS, 2012) . The discussion then broadened to encompass the import of other goods. Here, Selfinterest repertoires were coupled with Science & Technology, Everyday Life and Society repertoires to argue against the unwelcome changes that the students perceived resulting from the suggestion to stop fruit imports.
Complex handling of complex issues
The Swedish group used many repertoires to handle the conflict around the issue and agreed upon an unexpected solution. In these discussions both groups of students used many strategies to make these complex issues possible to manage through discursive acts. Small-scale activities like walking to school, turning off lights and recycling are examples of how students (and adults) talk about handling the climate change issue. Students also brought in new or future technology as solutions, like sun-powered flights and electric cars. These innovative suggestions can be related to the public debate (e.g. fusion power or offsetting carbon dioxide emissions on flights). Offering students opportunities to discuss complex SSIs means that classroom discussions incorporate familiar societal arguments and discourses as students sought to make meaning of the complexity of the problems through the use of their interpretative repertoires (Potter & Wetherell, 1987) . It is not surprising that the students made use of many different arguments available to them. This has implications for any subsequent teaching that must ensure a clear focus on supporting the students' understanding of the rationale underpinning the arguments in order for them to develop accurate knowledge.
The Swedish group used and mixed repertoires to provide one solution -an annual foreign 'fruit week' -to the suggestion about not importing fruit: distributed across a range of learning environments (Barab & Plucker, 2002) as students' learning experiences differ according to their surroundings, not only in terms of how dynamic or impoverished these are, or whether students are in a formal or informal learning situation, but the learning will also be different depending on whether students are in a science-related lesson or a citizenship-related lesson, with a teaching emphasis on science and society respectively.
Concluding discussion
This study makes both empirical and methodological contributions to the field. We hope that the interpretative repertoires identified will be of value to other teachers and researchers as an analytical tool for evaluating students' discussion. Our approach did not limit students to a 'scientific' discourse and this freedom resulted in complex and interesting discussions that included a wide range of repertoires. Students often developed their arguments based on concrete everyday life experiences, which we refer to as 'everyday' or 'normal'. These discussions highlighted their cultural norms and values and in doing so they began to express their identities within the context of carbon dioxide reduction and climate change -for example as an environmental advocate. It would appear that conflict rather than consensus provided richer and more productive discussions.
Interpretive repertoires have been used to good effect by other researchers (e.g. Zeyer & Roth, 2013 ) to analyse student discourse, but here we have enlisted repertoires as a novel methodological approach to analysing primary student discourse, and have shown that they employ a wide range. Some, such as the Environment repertoire appear to be non-negotiable due to their superior status in the minds of the students, whilst others such as health pervade several repertoires and thus are regarded as being superordinate to other repertoires. When students discuss this particular socio-scientific issue the study found that although these primary students' understanding and use of scientific ideas was limited, they were keen to seek technological solutions to the problem. Whilst we acknowledge that accurate subject knowledge is an important epistemological goal we consider students' use of available knowledge to frame their arguments is an important pre-cursor to facilitating new understanding (Bereiter, 2002) . In addition, articulating and discussing ideas can improve students' competence with regard to decision making and critical thinking skills and give them greater autonomy over their own learning (Wesselink, Dekker-Groen, Biemans & Mulder, 2010) . These skills are regarded as an essential component of the suite of attributes required for learners in the 21 st century (Claxton, 2008) .
The students in this study were willing and able to engage in the socio-scientific discourse.
They exhibited the ability to reason through their ideas and were given the agency to legitimise their position and construct their identities (Pinhao & Martins, this issue) . As argued by Roth (this issue) it is often the structure of schools (e.g. the compartmentalisation of subjects) that constitutes the problem of why science education is perceived as having so little to do with everyday life issues. Relevant social and cultural aspects of students' personal lives and experiences were highly evident in discussions (Mercer & Littleton, 2007) . In line with Sadler's (2009) notion of positioning classrooms as communities of practice, where students can negotiate as engaged citizens rather than professional scientists, these students grappled with the problem they had been set using a wide range of interpretative repertoires.
The students identified with the issue in different ways, which created tensions and dilemmas that some found problematic to resolve, but these conflicts assisted the development of a socio-scientific discourse. As the students talked, they positioned themselves as active contributors to society, using (sometimes inaccurate) scientific and technological ideas, among others, to understand the problems that affected their lives. In this sense it is possible to see them as legitimate participants in a socio-scientific discourse.
The students expressed the need to reduce CO2 emissions as a result of prior knowledge and from the researchers' introduction to the activity. However, when the need for change was introduced in the discussions, the wish to maintain a normal lifestyle was often a first priority. Using different repertoires, they created solutions that made it possible to change social patterns while also maintaining normal lifestyles and responsibilities. These discussions indicate that 9-10 year olds can use available repertoires and work together on problem-solving tasks about this SSI. All the students were engaged in the discussions, some quite passionately, to a degree of sophistication possibly unexpected by many teachers and educators. It would appear that young students are quite capable of applying a variety of repertoires to sustain an argument. By interacting with one another through dialogue, the students were given opportunities to use their decision-making and argumentation skills, illustrating the usefulness of this approach as a valuable pedagogical practice.
However, the student groups adopted two very different approaches to decision making, some centering around conflict and some around agreement. Merely introducing SSIs into the curriculum will not necessarily facilitate critical or transformative thinking when it comes to issues about environment and health (c.f. Pinhao & Martins, this issue) but providing opportunities for discussion can empower them as citizens. This coupled with the mobilization of scientific and other knowledge and competencies can help students make sense of new social issues as they arise (Faria et al., this issue) . If we consider students as 'human beings' who can engage in SSIs seriously we must encourage changes to pedagogical practice that provide more opportunities for primary school students to engage in discussion and debate. Furthermore we consider that training students and teachers to manage these debates, and promote rather than avoid conflicts, can lead to more fruitful and productive learning (Mercer & Littleton, 2001; Hundal et al, this issue) . To support such changes we need to help teachers and education policy-makers to re-conceptualise science teaching goals to include discussion of SSIs which draws on students' own experiences as emerging scientifically literate citizens.
